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DECISION ON APPEAL

This is a decision on appeal from the examiner's final

rejection of claims 20 through 23, 29, and 30, which are all

of the claims pending in this application.

Appellants' invention relates to an integrated software

architecture that efficiently executes programs on a highly

parallel multiprocessor system.  More specifically, the

architecture includes a multithreaded operating system which

provides two levels of scheduling.  Claim 20 is illustrative

of the claimed invention, and it reads as follows:

20. An integrated operating system program for controlling
execution of a plurality of multithreaded computer programs in
a multiprocessor system having a plurality of tightly-coupled
processors that share a common memory and a common atomic
resource allocation mechanism, the plurality of multithreaded
computer programs comprising one or more executable processes,
the integrated operating system program comprising:

multithreading scheduling means to be executed
simultaneously on one or more of the processors for
distributively scheduling execution of executable processes;
and

user-side scheduling means to be compiled with the
executable processes, the user-side scheduling means and
executable processes comprising an executable computer program
for scheduling the execution of other executable processes and
for examining one or more work request queues stored in the
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 We note an incorrect placement of a period in the claim and have2

replaced it with a comma.
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common memory to coordinate work requested by executing
processes with available non-executing processes, [.]2

such that both the multithreaded scheduling means and the
user-side scheduling means utilize the common atomic resource
allocation mechanism to interrogate and modify the one or more
work request queues for each computer program that represents
the number of executable processes that need to be executed
for that computer program.

The prior art reference of record relied upon by the

examiner in rejecting the appealed claims is:

Parkin 4,073,005 Feb. 07, 1978

Claims 20, 21, 23, and 29 stand rejected under 35 U.S.C.

§ 102(b) as being anticipated by Parkin.

Claims 22 and 30 stand rejected under 35 U.S.C. § 103 as

being unpatentable over Parkin.

Reference is made to the Examiner's Answer (Paper No. 26,

mailed August 8, 1996) for the examiner's complete reasoning

in support of the rejections, and to appellants' Brief (Paper

No. 25, filed May 17, 1996) for appellants' arguments

thereagainst.

OPINION
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We have carefully considered the claims, the applied

prior art reference, and the respective positions articulated

by appellants and the examiner.  As a consequence of our

review, we will reverse the anticipation rejection of claims

20, 21, 23, and 29 and also the obviousness rejection of

claims 22 and 30.

For claim 20, the examiner refers (Answer, page 2) to

column 2, lines 12-31, of Parkin for all elements of the

claim.  The examiner points to Parkin's tasks for appellants'

multiple threads, Parkin's task list for the atomic resource

allocation mechanism, Parkin's Executive program (Exec) for

the user-side scheduling means, and to Parkin's column 2,

lines 12-22, for the multi-threaded scheduling means.

Appellants contend (Brief, pages 7-8) that Parkin's

"tasks" are different from appellants' "threads."  The

examiner responds (Answer, page 3) that "to the extent the

word 'multithreading,' 'threading,' or 'thread' is utilized in

applicant's [sic] claim language, it refers to nothing more

than a stream of executable instructions to be scheduled."  In

addition, the examiner states (Answer, page 4) that "[t]here
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is no claimed 'independent nature' [of the threads]" as

argued.  We disagree with the examiner.

Appellants clearly define "thread" in the specification

(page 4, lines 1-3) as "a part of a program that is logically

independent from another part of the program and can therefore

be executed in parallel with other threads of the program." 

(Emphasis added).  On page 38 of the article provided by

appellants entitled "MULTITHREADED Processor Architectures"

(Brief, Appendix 3), reference is made to "multiple concurrent

streams of execution, or threads, which are independent of one

another."  (Emphasis added).  On page 40 of the same article,

"thread" is defined as "a statically ordered sequence of

instructions.  Multiple threads may operate concurrently

within a task or process, each with its own program counter

and local state but with some state shared by all the threads

in the process."  (Emphasis added).  Although the article was

published in 1995, six years after the effective filing date

of appellants' application, page 38 explains that

"[e]xperimental multithreaded systems have existed since the

1950's" and [t]he first commercial multithreaded system was

the Heterogeneous Element Processor (HEP), introduced in
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1978."  Thus, the term "thread" has clearly been used for

independent streams of execution which can operate

concurrently, since long before appellants' effective filing

date.  Accordingly, we cannot agree that a thread is merely "a

sequence of instructions for execution on a processor," as

asserted by the examiner (Answer, page 4).  Therefore, we

agree with appellants that their threads are not the same as

Parkin's tasks.

Further, appellants (Brief, page 7) contend that Parkin

does not teach a multithreading scheduling means.  The

examiner asserts (Answer, page 7) that

Parkin states that the Exec is stored at least
partially in the memory of each processor. 
Therefore, this portion of the Exec is also present
in memory when the processor is performing a task. 
Therefore, because it is present along with the
task, and because the task is presumably performing
work for a user, the Exec is at least in part "user-
side" to the extent necessary to read upon the broad
claim language.  Furthermore, as Parkin states that
the Exec is present in memory of the processor along
with the task, it had to become present within the
memory in some manner such as by being compiled with
the tasks.

Also, the examiner argues (Answer, page 8),

as quoted, supra., a portion of the Exec is stored
in the memory of the processor.  Therefore, another
portion of the Exec is not stored within the memory
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of the processor.  Accordingly, the portion stored
in the memory of the processor is the "user-side"
and the portion stored outside the memory of the
processor is the "multithreading scheduling means." 
Therefore, there are dual schedulers to the extent
required by the claim language.

In other words, the examiner has arbitrarily divided Parkin's

Executive program into two parts to meet the limitations of

both user-side scheduling and also multithreading scheduling.

There is no indication in Parkin that the Executive

program has two independent parts, one of which schedules

execution of executable processes, and a second of which

comprises an executable computer program for scheduling

execution of other processes and for searching request queues

stored in the common memory to coordinate work requested by

executing processes with non-executing processes.  Parkin's

statement that the Executive program is "stored at least

partially in the memory of each [processor]" is insufficient

to conclude that a second portion not stored in the memory of

the individual processor functions separately from the first

portion.

Appellants further assert (Brief, page 13) that there is

"no teaching in the Parkin invention that dual scheduler
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access to the list is available."  The examiner's response is

merely that the two schedulers are part of the Executive

program, which in turn accesses the task list.  Therefore, the

two schedulers, as parts of the Executive program, access the

task list.  The first problem with such reasoning is that, as

explained above, the Executive program does not satisfy the

limitation of two scheduling means.  Therefore, the Executive

program's access to the task list is insufficient to establish

dual scheduler access.  Second, even if we were to consider

the Executive program as having two portions, the examiner has

not established that both portions of the program access the

task list.  From Parkin (column 2, lines 23-28), it appears

that only the portion of the Executive program which is stored

in the memory of the processor (the portion described by the

examiner as being the user-side scheduling means) accesses the

task list.  Therefore, Parkin fails to disclose dual scheduler

access to the task list.

In summary, Parkin does not teach a multithreaded system,

both multithreading scheduling means and also user-side

scheduling means, nor dual scheduler access to the task list. 

As "[i]t is axiomatic that anticipation of a claim under §102
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can be found only if the prior art reference discloses every

element of the claim,"  In re King, 801 F.2d 1324, 1326, 231

USPQ 136, 138 (Fed. Cir. 1986); Lindemann Maschinenfabrik v.

American Hoist and Derrick, 730 F.2d 1452, 1458, 221 USPQ 481,

485 (Fed. Cir. 1984), and Parkin does not disclose every

element of claim 20, Parkin does not anticipate claim 20 nor

its dependents, claims 21 and 23.  Further, since claim 29

includes the same limitations which have been found to be

lacking from Parkin as claim 20, Parkin does not anticipate

claim 29.  With respect to claims 22 and 30, although the

rejection was made under 35 U.S.C. § 103, since no additional

reference or motivation for modification was applied which

might overcome the deficiencies described above, Parkin does

not render obvious claims 22 and 30.  Therefore, we will

reverse both the anticipation rejections and the obviousness

rejections.
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CONCLUSION

The decision of the examiner rejecting claims 20, 21, 23,

and 29 under 35 U.S.C. § 102 and claims 22 and 30 under 35

U.S.C. § 103 is reversed.

REVERSED

JAMES D. THOMAS )
Administrative Patent Judge )

)
)
)
) BOARD OF PATENT

JOSEPH L. DIXON )     APPEALS 
Administrative Patent Judge )       AND

)  INTERFERENCES
)
)
)

ANITA PELLMAN GROSS )
Administrative Patent Judge )
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